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Input Device 

[0001] Isidustriai Application - This invenltion relates to z keyboard less input 
device of the optical pen type. Generally, in order to simplify operation of various 
kinds of dedicated terniinals (for exaitiple, cash dispenser of a bank), keyboard less 
input devices are used, Wliat is necessary is just to touch the picture and character on 
a screen, and those who do not have familiarity in using kej^boards can also receive 
necessary service easily. 

[0002] Description of the Prior Art » As this kind of an input device, what is 
depended on a contact system, the thing to depend on an electromagnetic induction 
type, etc. are known from the formen The transparent electric conduction pattern of 
arbitrary shape is formed in the both sides of the bright film of two sheets laminated 
by leaving a minute crevice, and a contact system presses a bright fihii with a 
fingertip, a nib, etc., and detects the change In resistance between the electric 
conduction patt,erns of the pressing point. An electromagnetic induction type brings 
the dedicated pen which generates alternating field close to the piate which embedded 
the sense line in X and the direction of Y, and detects the leakage magnetic flux by a 
sense line. 

[0003] Problem to be solved by the iisvejstiosj ~ However, if it is in some which are 
depended on a contact system, in order that repetition mechanical stress may work 
between the bright films of two sheets, a bright film and an electric conduction pattern 
may exfoliate and there is a problem of being hard to maintain normal operation over 
a long period of time, for example. If it is in the thing of an electromagnetic induction 
type, although the contact system is excelled in respect of endurance, complication of 
composition cannot be denied but tliere is a problem that it cannot but become a 
heavy price. 

[0004] Objects of the lavestlois - Then, this invention is easy composition and aims 
at offer of the input device of the keyboard less type which was moreover excellent in 
endurance. 

[0005] Mearas for solving problem » This invention is provided with a transpai'ent 
plate and the line sensor attached to the predetermined end surface of this plate to 
achieve the above objects. The slot of a large number parallel to said end surface is 
formed in the one direction of this plate, and this slot has a total reflection surface 
which carries out total internal reflection of the incident light from the another side 
side of this plate, and it constituted so that the reflected light from this total reflection 
surface might be led to said line sensor and might be detected. 

[0006]Or it was monotonous and also the anti-glare film by which the hard court was 

carried out was attached to the direction. Or while it was monotonous, the optical 
filter which penetrates only the light of a prescribed wavelength was attached to the 
tield or the end surface. Or tlie slot was made to intersect perpendicularly and the 
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plate of two sheets was laminated, 

[0007] Funcdon - If the field (another side side) of the side which does not fomi the 
nionotonous slot is irradiated with a point source line like a laser beam almost 
vertically, for example, tlie point source line will cross a plate and will amve at an 
opposite side (on the other hand field), but. Since the slot of a iai^ge number which 
have a total reflection surface is formed in this opposite side, this point source line is 
reflected in that total reflection surface (total internal reflection), and the reflected 
point source line is led to a monotonous end surface^ and is detected with a line 
sensor. The delecting point of a h'ne sensor corresponds to the position of the 
refleclive spot in the longitudinat direction of a slot here, and the detected strength of 
a line sensor corresponds to the distance fiom a line sensor to a reflective spot, 
therefore, the above since the coordinates of monotonous X and the direction of Y 
are detectable only by having an easy structure, since it does not have mechanical 
portions, such as a point of contact, moreover, the input device of the keyboard loess 
which was excellent in endurance with the low price is realizable. 

[OOOSJOr if an anti-glare fihii is attached to the monotonous surface, since it becomes 
difficult to attach a crack etc, and the scattered reflection of a point source fine can be 
prevented, it is desirable. Or if an optical filter is attached to a monotonous rear face 
or end surface, since lights other than a prescribed wavelength can be cut and the 
influence of disturbance light can be prevented, it is desirable. Or if the plate of two 
sheets is made to cross and each is used as detection of the direction of X, and 
detection of the direction of Y, since more precise coordinates detection can be 
performed^ it is desirable. 

[0009] Working example - 1 lereafier, the embodiment of this invention is described 
based on Drawings. D mvying I - drawing 5 are the figures showing one embodiment 
of the input device concerning this invention. First, composition is explained. In 
drawing U 1 is a light guide plate. Although an acrylic resin, a glass plate, etc, are 
used for the light guide plate U for example, it does not restrict to this, in short, the 
whole should just be the transparent plate formed by the homogeneous medium, 

[OOIOjThe light guide plate 1 is equivalent to screen size of a liquid crystal pane! etc, 

which omitted a graphic display, or has some oversized size. 

For example, if screen size of a liquid cr>'stal panel etc. is 10 inches, it is at least 10 

inches. 

The line sensors 2, such as CCD, coincide the longHudinal direction witli a 
longitudinal direction of the end surface la in the end surface la {on the other hand or 
end surface [ Right and left ends of a liquid crystal display ] corresponding to one side 
of the upper and lower ends) of the light guide plate L and are attached to it. 
This line sensor 2 detects a position and intensity in a longitudinal direction of a point 
source line which appears in the end surface la of the light guide plate 1 , 

[001 1 ]3 is the anti-giai*e film attached to the surface (another side side) lb of the light 
guide plate I . Although the hard court of tliis anti-glare film 3 was carried out and it 
protects the surface lb of the light guide plate 1 from a crack etc., if this protection is 
not needed, it is not necessary to attach. 4 is the optical filter attached to the rear face 
(on the other hand field) Ic of the light guide plate 1 , and is for this optical filter's 4 
penetrating only light equivalent to a wavelength band containing wavelength of the 
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beiow-mentioned point source line, or its wavelength, and eliminating disturbance 
light from sunlight, a light, etc. However, when using at a place with little disturbance 
light, it is not necessary to necessarily attach. The optical filler 4 may be made to 
intervene between the end surface la of the light guide plate 1, and the line sensor 2, 

[00i2]5 is a light source (preferably pen type) which generates a point source iine (for 
example, laser beam) of a prescribed wavelength. Many slots 6 are formed in the rear 
face 1 c of the light guide plate 1 . 

All the siots 6 are parallel to the end smiace 1 a of the light guide plate 1 , 
Drawin^i 2 is a sectional view of the light guide plate L Each slot 6 has triangular 
sectional shape. When each peak of a section of the one slot 6 is expressed with the 
mark A, B, and C for convenience, each slot 6, While having the second field 6b that 
consists of the first field (total reOection surface) 6a and neighborhood AC that 
consist of the neighborhood AB and locating the first field 6a in the end surface la 
side of the light guide plate I , these two fields 6a and 6b are following the direction of 
a rear surface of Drawings, i.e,, a longitudinal direction of the slot 6. 

[0013]The light guide plate 1 (poition which has a triangle cross section) between the 
adjacent slol 6 and the slot 6 is what is called prism. 

Line BC which connects this prism vertical angle (angle ABA) is ahiiost parallel to 
the surface lb (that film surface when [ or ] the anti-glare film 3 is attached) of the 

light guide plate 1 . 

When angle ABC of the first field 6a and the rear face ic of the light guide plate 1 to 
make is made into alpha** now, the minimum of this alpha* is a critical angle (when 
an acrylic resin is used, it is about 42 degrees) of the light guide plate 1 . 

The maximum is 90/2 degree (- 45 degrees). 

That is, alpha** is a suitable value of a rajige from a critical angle to 45 degrees. On 
the other hand, w^hen angle ACB of the second field 6b and the rear face Ic to mL4ce is 
made into beta**, this beta** is the smallest possible value (for example, several 
degrees), alpha* and beta"^* of a graphic display are not set to a actual angle, in order 
to make it legible, 

[0014]Here, a critical angle is an angle (incidence angle of a beam of light) of the 
limit that the beam of light which entered into the medium (the above-mentioned 
example light guide plate 1) shifts io total internal reflection from refraction in the 
interface of the medium and air, and if the refractive index of a medium is set to n. a 
critical angle will be given by I/Vl In such composition, if the light source 5 is made 
contact or brought close to a position with the suitable surface lb (surface of the anti- 
glare film 3 when [ However ] the anti-glare film 3 is attached) of the light guide plate 
I as shown in drawing L the point source line from the light source 5 wdll be 
irradiated towards the inside of the light guide plate 1 .As for tl^e incidence angle of 
the point source line in this case, it is desirable to enter to about 0 degree lb, i.e., the 
surface of tlie light guide plate L as vertically as possible. 

[001 SI Drawing 3 is a key map showing the point source line in the inside of the light 
giude plate 1 , In this figure, 7 expresses the incident light to the light guide plate L 
and 8 expresses the reflected light (total-intemal-reflection light) in the tirst field 6a, 
Drawing 3 (a) is a key map when drawhig 3 (b) makes alpha** 43 degrees, Vv'hen 
afpha** is 45 degrees. As for any figure, the light guide plate 1 is an acrylic resin 
(therefore, a critical angle about 42 degrees), and the incidence angle of the incident 
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light 7 is 0 degree. 



[001 6] In drawing 3 (a), angle thetaa (incidence angle) of the normal 6c of the first 
field 6a and the incident light 7 to make is 45 degrees, and, similarly angle thetab 
(angle of reflection) of the law line 6c and the reflected light 8 to make is 45 degrees. 
Therefore, since an angle of the reflected light 8 in tliis case and the incident light 7 to 
make is thetaa -^thetab, i,e,, 90 degrees, the reflected light S wiil be foilowed in 
parallel with the reai^ face Ic of the light guide plate 1 . 

[0017]On the other hand, in drawng 3 J b). angle thetaa (incidence angle) of the 
nomia! 6c of the first field 6a and the incident light 7 to make is 43 degrees, and, 
similarly angle thetab (angle of reflection) of the law line 6c and the reflected light 8 
to make is 43 degrees. Therefore, since an angle of the reflected light 8 in this case 
and the incident light 7 to make is thetaa^-thetab, i.e., 86 degrees, the reflected light 8 
will be followed upward with a4"degree ascending vertical angle to the rear face ic 
of the light guide plate L 

[001 8]There is the end siirfece la of the light guide plate 1 in the point of the reflected 
light 8 which advances with the rear face Ic of the light guide plate 1, parallel, or 
some ascending vertical angle. Since the line sensor 2 is attached to the end surface 
la, a position and intensity of an mriving point in the end suiface la of the light guide 
plate 1 of the reflected light 8 are detected wdth the line sensor 2. Therefore, a position 
of an arriving point is equivalent to a position (namely , incidence position of the 
incident light 7) of a reflective spot in the first field 6a, and and intensity. Since it 
corresponds to distance from the line sensor 2 to a reflective spot (namely, incidence 
position of the incident light 7) of the first field 6a, irradiation position coordinates of 
a point source line in tlie surface lb of the light guide plate 1 are detectable with the 
line sensor 2 after aiL 

[001 9] As long as it was reflected in respect of [ nearest to the end surface la / 6a 
(namely, the first field at the left end of drawing 2 ) ] the tlrst and there is no reflected 
light 8 actaally, second at least one field 6b exists in the middle of an advancing route 
of thai reflected light 8, and are interfered by this second field 6b, but. The reflected 
light 8 is a light which has the rear face Ic of the light guide plate 1, parallel, or some 
ascending vertical angle, and he follows, And since angle beta** of the second field 
6b and the rear face Ic of the light guide plate 1 to make is set as the smallest possible 
value, total internal reflection of the reflected light 8 which entered into the second 
field 6b will be caiTied out by the second field 6b, and total internal reflection of the 
light by which total interna! reflection was carried out will be again carried out on the 
surfece lb of the light guide plate L That is, although the actual reflected light 8 will 
be eventually led to the end surface la of the light guide plate 1 and some intensity 
loss cannot deny it, repeating total internal reflection between tlie surface lb of the 
light guide plate 1 , and the rear face 1 c, detection by the line sensor 2 is performed 
com^enient, 

[0020]Dra wing 4 is an example of an experiment of intensity measurement. In this 
example, a 2-mm-thick acrylic resin is used for the light guide plate K and the slot 6 
of a large number which have the first field 6a and second field 6b (alpha'^*=43 
degree and beta**^3 degree) is formed in that rear face Ic, A LED source in which 9 
generates an optical fiber and 10 generates red light of a single wavelength, and 1 1 are 
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light power meters. Drawingji 5 is a graph which shows an experimental result, and the 
photoeiectrica! power P (unit dBm) in which a vertical axis was measured with the 
Ught power meter 1 1 , and a horizontal axis are the distance L from the line sensor 2 to 
a tip of the optical fiber 9 (unit mm). A dot in a graph fixes photoelectrical power in a 
tip of the optical fiber 9 to -1435dBm, and measures the photoelectrical power P in 
some sample distance L. Logarithm of the photoelectrical power P is linear to the 
distance L, and can specify the distance L from detected strength of the line sensor 2 
so that it may accept also from this figure, 

[0021]Between the detected strength of the line sensor 2, and the distance L, as the 
above-rBenlioned example of an experiment showed, a ceitain amount of coireiation 
is materialized, but since the relation is not full match, it carmot deny the shortage of 
accuracy for specifying a more exact distance. What is necessary is to prepare the two 
light guide plates L to make each slot 6 intersect perpendicularly, to make it in 
precision improvement, and just to faminate it to it. Since one Hght guide plate 1 can 
detect X of coordinates and the light guide plate 1 of another side can detect Y of 
coordinates, it becomes unnecessary to depend on the relation between the detected 
strength of a line sensor, and distance, and coordinates can be specified more as high 
degree of accuracy. 

[0022] Effect of the Isjvefistion - According to this invention, since the coordinates of 

monotonous X and the direction of Y are detectable only by having an easy structure, 
since it does not have mechanical portions, such as a point of contact, moreover, the 
input device of the keyboard less which was excelieni in endurance with the low price 
is realizable. Or if an anti-glare film is attached to the monotonous surface, it becomes 
difficult to attach a crack etc, and the scattered reflection of a point source line can be 
prevented. 

[0023]Or if an optical filter is atlached to a monotonous rear face or end surface, 
lights other than a prescribed wavelength can be cul and the Inffnence of disturbance 
light can be prevented. Or if the plate of two sheets is made to cross and each is used 
as detection of the direction of X, and detection of the direction of Y, more precise 
coordinates detection can be performed, 

CIaisii(s) 

I , Have a transparent plate and a line sensor attached to a predetermined end 
surface of this plate, form a slot of a large number paraJiel to said end surface in the 
one direction of this plate, and this sioi. An input device constituting so that it has a 
total reflection surface which carries out total internal reflection of the incident light 
from an another side side of this plate, and a reflected light from this total reflection 
surface may be led to said line sensor and may be detected, 

2 The input device according to claim 1 were monotonous and also attaching to 
a direction an anti-glare film by which the hard court was carried out. 

3 The input device according to claim 1 attaching to a field or an end surface an 
opticas filter which penetrates only light of a prescribed w^avelength while it was 
monotonous. 
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4 The input device according to claim 1 having made a slot intersect 
peqjendicularly and laminating a plate of two sheets. 



Searching PAJ 



1/1 ^ 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Pubncation raumber ; 08-050528 
(43)Date of publication of application : 20,02 J 996 



(SDlntCL G06F 3/03 



(21) AppHcatjon number : 06-183147 (71)App!icant : FUJITSU LTD 

(22) Data of filing : 04.08.1994 (72)fnv€ntor : TANAKA AKIRA 

MESAKI YOSHINORI 



(54) INPUT DEVICE 

(57)Abstract: 

PURPOSE: To provide the keyboard-iess rrspiit device of 
simple configuration and high durability by fitting a line 
sensor onto one end face of a transparent pfate, forming 
many grooves equipped with fuij reflecting planes on the 
other face and guiding reflected light from the full 
reflecting planes to the fine sensor. 
CONSTiTUTION: A light transmission plate 1 is a 
transparent plate, and a fine sensor 2 is fitted onto its 
one and face 1 a. Many grooves 6 are formed on an 
opposite face 1c of the light transmission pfata I, and all 
the grooves 6 are paralieS with one end face la and 
provided with the full reflecting planes. When the face 
(the other face) on the side where no groove 6 is formed 
on the Sight transmission plate 1 is almost vertioaliy 
irradiated with dotted beams such as bser beams, that 
dotted beam crosses the ifght transmission plate 1, 
arrives at an opposite faoe (one face) Lc and is reflected 
on the fuii reflecting planes of the grooves 6» and the 
reflected dotted beams are detected by the line sensor 

2 on one end face 1a. In this case, the detecting points of the line sensor 2 correspond to the 
positions of reflecting points in the iengthwise direction of the grooves 6, and the strength of 
detection corresponds to the distance from the fine sensor 2 to the reflecting points. Therefore, 
the coordinates in the X and Y directions of the light transmission plate 1 can be detected. 
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